IntroductIon
Numerous contemporary geographical research projects are focusing on the interactions between human society and the environment. Geography as a complex scientific discipline has a lot to offer to the understanding of sustainable development as an overarching developmental paradigm. Its implementation requires a profound understanding of natural environment (as traditionally studied by physical geography) on the one hand and an extensive knowledge about human activities and interactions (as traditionally studied by human geography) on the other. The basic requirement of the sustainable development concept refers to the adapting of human activities to the carrying capacities of the environment. In order to achieve this, that is, to decouple environmental degradation and resource consumption from socio-economic development, all the available geographical knowledge has to be combined.
In the past two decades, many researchers (among them also geographers) focused their work on measuring and monitoring the progress made in general, and especially from the perspective of sustainability goals achieving. As a result, several hundred sustainable development indicator initiatives have been proposed worldwide (see for example, Compendium: a global directory to indicator initiatives, 2010) . The purpose of the following discussion is not to elaborate on the definition of the sustainable development but rather to evaluate the most renowned approaches to its measurement and to propose some new solutions.
theoretIcal and MethodologIcal fraMeworK
New development paradigms call for new approaches to progress measurement. Undoubtedly, sustainable development has become an overarching objective of the European Union and other countries around the world in the last two decades. In the European Union, unsustainable trends in the past years have contributed to the decision on issuing a more ambitious and renewed sustainable development strategy in 2006 (Renewed EU Sustainable …, 2006) , which added the third (environmental) dimension to the Lisbon strategy of economic and social renewal. In December 2009, the European Council confirmed that sustainable development remains a fundamental objective of the EU also under the Lisbon Treaty (Brussels European Council …, 2009 ). The new Europe 2020 strategy highlights three mutually reinforcing priorities: smart growth (based on knowledge and innovation), inclusive growth (high-employment, social and territorial cohesion), and sustainable growth. The latter should promote a more resource efficient, greener and more competitive economy (Europe ..., 2010, p. 3) . Following the commitments of the 1992 UN Conference on Environment and Development in Rio de Janeiro and obligations of Agenda 21, individual EU member states and other European countries have since 1990s adopted their own national sustainable development strategies. The majority of these strategies also includes sustainable development indicators as key elements of the whole strategic progress (for details, see European Sustainable Development Network, 2010).
Implementation of sustainable development strategies requires constant monitoring of the progress made and also developing of suitable indicators. Indicators of sustainable development serve as tools for translating the concept into practical terms, defining concrete development goals and measures, and as an orientation for making political decisions and evaluating the progress of achieving the goals (Vintar Mally, 2009a) . Every two years, the European Commission issues a special progress report on the implementation of the EU sustainable development strategy (Mainstreaming sustainable development …, 2009), complemented by Eurostat's monitoring report (Sustainable development in the European Union …, 2009), which covers more than 100 sustainable development indicators. Individual European countries are also reviewing their experiences and tracking progress on sustainability goals. These reports form the basis for discussion and are useful in guiding further political decisions. However, the messages are mixed due to the usually high number of indicators included, some of them showing favourable trends, others quite the opposite. The same applies to the majority of contemporary sustainability research,projects, which use numerous quantitative and sometimes also qualitative indicators with the ambition of encompassing "all" relevant sustainability issues.
Through our research we have studied many individual and composite indicators that are widely used to track progress on one or more sustainability dimensions: economic, social or environmental. In the paper we evaluate only some selected composite indicators that are the most prominent in their field: green GDP initiatives, Environmental Performance Index, Ecological Footprint, Human Development Index, and Happy Planet Index. Considering the great need for composite indicators that summarize important economic, social, and environmental issues with a single figure, we propose the use of Development Balance Index, an alternative index with the ambition of measuring the level of general balance in all three development areas. In the statistical analysis we have used the available data for all countries of the world, whereas in the article we present mainly data for forty European countries.
SuStaInable deVelopMent IndIcator InItIatIVeS
For decades, progress has been measured by Gross Domestic Product (GDP) although GDP is merely a measure of macro-economic activity. Nowadays, experts as well as public opinion support the equal use of different progress indicators. According to 2008 Eurobarometer poll more than two thirds of EU citizens feel that social, environmental, and economic indicators should be used equally to evaluate progress. On the other hand, less than one sixth of the asked citizens prefer evaluation based mostly on economic indicators (GDP and beyond …, 2009 ). Therefore, the European Commission supports the development of improved indicators in order to measure better the progress and the well-being of nations.
Due to the extensive tradition and methodological experiences it would be most convenient to adjust the GDP in such a manner that it would incorporate the missing economic, social, and environmental issues. The critiques of GDP usually relate to its insensitivity to income distribution, inability to distinguish good from bad expenditures (for example, expenditures on medicine or arms) and productive activities from destructive ones. GDP does not internalize the costs of environmental damage, moreover it treats depletion of stocks of natural capital as income (Thompson et al., 2007; Talberth, 2007) . There have been several attempts to address these deficiencies and to "green" the GDP. The Index of Sustainable Economic Welfare (ISEW) and the Genuine Progress Indicator (GPI) are just two of the most prominent green GDP accounting systems, which take account of the value of unpaid and volunteer work as well as the costs of inequality, environmental degradation and pollution, crime and accidents, etc. (Talberth, 2007) . Unfortunately, the indices are still developing and no comparable worldwide national calculations are available. However, the results of existing case studies are worrying. In the last decades, GDP per capita has risen constantly, while GPI has stagnated since the 1970s. This is yet another warning of the huge social and economic costs of the economic growth.
The second direction in sustainability progress monitoring is represented by numerous attempts to create aggregate measures of different aspects of sustainability, especially environmental ones. Two of the most prominent environmental indices, each covering more than 20 environmental indicators, are the Environmental Sustainability Index (ESI) and the Environmental Performance Index (EPI) (see for example, Environmental Sustainability Index, 2005 Environmental Performance Index, 2010 . The development work on ESI halted and the authors of the last EPI report recently proclaimed it as essential to the EPI calculation. The EPI measures the effectiveness of national environmental protection efforts in 163 countries worldwide and relies on 25 indicators for ten policy categories (Tab. 1). Scores are calculated at three levels of aggregation: (i) for each of ten core policy categories based on one to four underlying indicators, (ii) for the objective of environmental health (measuring environmental stresses to human health) and ecosystem vitality (measuring ecosystem health and natural resource management), and (iii) for the overall Environmental Performance Index Environmental Performance Index, 2010 . Different weight is assigned to the individual indicators and the selection of indicators is limited by the lack of data quality and availability. The EPI 2010 scores range between 93.5 (Iceland) and 32.1 (Sierra Leone). Iceland ranked highest (93.5) and was followed by Switzerland (89.1), Costa Rica (86.4), Sweden (86.0), and Norway (81.1) ( Table 2 ). Economically developed countries are usually higher on a rank list (for example, more than half of the 30 best ranked countries are European countries), whereas many Sub-Saharan African countries have weak policy capacity and lack resources for health care or investments in basic infrastructure and environment Environmental Performance Index, 2010 . The EPI primarily evaluates the progress towards the preset targets for environmental performance. However, it does not give the information about the extent of the countries total environmental pressures. In this regard, Ecological Footprint still leads the way.
The Ecological Footprint concept was initially developed in 1990s by Mathis Wackernagel and his colleagues (see Rees, 1992; Wackernagel and Rees, 1996) . Every two years new calculations are published by Global Footprint Network and World Wildlife Fund. Ecological Footprint measures the extent to which individual countries are using global natural resources, especially when compared to the biocapacity (as a kind of carrying capacity) of their own and global ecosystems (Living Planet …, 2006; Moran et al., 2008) . Ecological Footprint calculates biologically productive land and water area required to produce all the resources consumed and to absorb the waste generated. Consequently, it is expressed in global hectares (gha) per capita (which are hectares with world-average biological capacity). The Ecological Footprint measures appropriated biocapacity across five different land use types (i.e., built-up land, forest land, fishing ground, grazing land, and cropland) and the demand on carbon uptake land (i.e., carbon footprint) (Living Planet …, 2008; detailed methodological explanations available at Global Footprint Network, 2011). The national Ecological Footprint encompasses the natural resources and the ecological services that usually originate from all over the world and are being consumed in the country, while the exports are subtracted. This composite indicator is constantly being methodologically upgraded and its calculations still fail to capture some significant aspects of resource consumption and waste generation (for example, the land use intensity, freshwater withdrawals, heavy metals, radioactive compounds, etc.), but nonetheless it is currently the most synthetic evaluation of total environmental pressures.
In 2006, the global Ecological Footprint was 17.1 billion gha (2.6 gha per capita), while there were only 11.9 billion gha of biocapacity available (1.8 gha per capita). These data show that humanity's demand on nature exceeds the planet's ability to provide The analysis confirms that growing economic activity is still one of the most important driving forces behind environmental pressures. The correlations between social indicators and the Ecological Footprint strongly suggest that social progress has similarly important and direct effects on the extent of environmental pressures.
The search for good composite indicators is not limited only to the environmental dimension of the sustainability. Besides the initiatives to improve the GDP accounting system, there have been several attempts to combine GDP with other welfare measures in order to produce better socio-economic indicators. The most widely-known is the Human Development Index, developed by the UN in 1990s and yearly published in the so-called Human Development Report by the United Nations Development Programme.
The Human Development Index (HDI) is based on the assumption that the GDP growth does not translate directly into improved human well-being. Economic growth can boost human development if it enhances knowledge and skills, provides opportunities for their efficient use, including better job opportunities, and supports greater democracy (Gaye 2007, 264) . The HDI focuses on its three measurable dimensions: (i) living a long and healthy life (as measured by life expectancy at birth), (ii) being educated (as measured by the adult literacy rate and the combined primary, secondary, and tertiary enrolment ratio), and (iii) having a decent standard of living (as measured by GDP per capita in purchasing power parity terms) (Human Development …, 2009). Over the years the index has experienced many methodological improvements, the last one in 2010. The concept of human development is much broader, whereas the index fails to include aspects of political freedom, social safety and justice, the quality of the living environment, etc. Trends over time show a gradual increase in HDI values. Due to the standardization method, the index values are between zero and one. According to UNDP calculations, the values of the HDI in 2006 ranged from 0.970 (Norway) to 0.335 (Niger). In European countries the values were between 0.970 (Norway) and 0.718 (Moldova). The majority of European countries are relatively successful in achieving a high level of human development (with HDI above 0.800) ( Table 2 ). Although the so-called transition countries experienced a drop in the HDI in the 1990s, their indices improved in the 21 st century. In comparison to countries with similar incomes from other world regions, they demonstrate better health and education opportunities. In general, the HDI reveals huge socio-economic disparities among world countries and regions. The majority of African countries (with the exception of Libya, the Seychelles, Tunisia, Gabon, and Algeria) remains below the world average, and 24 countries of the world are below the middle human development threshold (0.500): 23 Sub-Saharan countries and Afghanistan are lagging behind other countries mostly in all aspects of human development.
Since the 1990s, there have been some statistical attempts to include environmental issues into the HDI calculation with limited success (see for example, Atkinson and Hamilton, 1996; Constantini and Monni, 2005) . Especially meaningful are the comparisons of the HDI and the Ecological Footprint. If the minimum criteria for sustainability are set at the Ecological Footprint of 1.8 gha per capita or even lower (which is the average biocapacity available per person on the planet) and at the HDI of 0.800 or even higher (which is the threshold for high human development), no country in the world meets both criteria. Developed countries with high incomes easily exceed the high human development threshold and at the same time use a lot more than their fair share of global biocapacity. On the contrary, low income developing countries use less than 1.8 gha per capita and have great difficulties at providing higher levels of human development. Moreover, the analysis confirms that developing countries are also failing to decouple economic growth from resource consumption and are following the unfavourable example of high income countries (Vintar Mally, 2009 b) .
The calculation of the Happy Planet Index (HPI), launched in 2006 by the New economics foundation is also based on the input-output rationale presented above. The HPI combines experienced well-being (as measured by happy life years, which is a result of life expectancy and life satisfaction multiplied together) and resource consumption (as measured by Ecological Footprint) . It actually measures the efficiency of providing well-being per unit of resource consumption (Thompson et al., 2007, 276) . The primary goal is to maximize well-being and minimize the Ecological Footprint. A country achieving maximum life satisfaction (10) and life expectancy of 85 years, while living within its global fair share of natural resources, would score 100. Results in 2005 show the highest HPI score in Costa Rica (76.1), followed by the Dominican Republic, Jamaica, Guatemala, Vietnam, Colombia, Cuba, etc. In general, Latin American and Caribbean nations have the highest mean HPI of any region (59.0), while the bottom ten scores are those of Sub-Saharan African countries (Zimbabwe ranked last with 16.6). Some European and other countries in the West achieve good well-being outcomes at very high environmental costs. The highest placed European countries are The Netherlands (with 50.6 ranked 43 rd ), Malta, Germany, Switzerland, Sweden, Albania, Austria, Serbia, Finland, Croatia, etc. (Tab. 2). The HPI results confirm that people enjoy the happiest and healthiest lives mostly in wealthier countries with higher environmental pressures, however, there are also many exceptions, where people experience a high level of well-being with considerably smaller Ecological Footprints per capita. Despite its creative approach, the HPI is still limited by many methodological deficiencies and is mostly being criticized for its unsuitable name (as presented above, it is not a measure of happiness), substantial data gaps and for including subjective measures of well-being.
deVelopMent balance Index
If human welfare is being achieved at the expense of environmental deterioration, the measurement of development achievements should include not only economic and social benefits but also their environmental costs. From the sustainability perspective as well as from the geographical point of view, those issues are inseparable. To this end, we have developed a new alternative measure of overall progress -the Development Balance Index (DBI). The key idea is to combine the best socio-economic and environmental composite indicators: the Human Development Index and the Ecological Footprint. The DBI uses the same standardization as proposed by UNDP for the calculation of human development indices:
The HDI is actually a simple average of three dimension indices: life expectancy index, education index, and GDP index. In order to calculate the performance in each dimension, * Environmental Performance Index -data and calculations available for 163 countries of the world; ** Ecological Footprint -data and calculations available for 149 countries of the world; *** Human Development Index -data and calculations available for 182 countries of the world; **** Happy Planet Index -data and calculations available for 143 countries of the world; **** Izvori: Abdallah et al., 2009 (za Indeks sretnog planeta) ; Ewing et al., 2009 (za Ekološki otisak); Environmental Performance Index, 2010 In order to incorporate the calculations of the Ecological Footprint into this scheme, the standardization formula has to be adjusted. In contrast to longevity, education, and incomes, increasing values of the Ecological Footprint or increasing environmental pressures respectively, do not contribute to overall welfare or sustainability. Therefore, the result according to the usual standardization formula has to be subtracted from the maximum value of 1 to produce the ecological footprint index. For the calculation of the ecological footprint index, the maximum value of 10.0 gha per capita and the minimum value of 0.0 gha per capita were used (for additional methodological explanations, see Vintar Mally, 2009a , 2009b . Finally, all indices (GDP index, education index, life expectancy index, and ecological footprint index) can be added up and an average value -the Development Balance Index -for each country can be calculated. The DBI does not only upgrade the HDI by the environmental dimension, but the two indices differ also in the weight assigned to particular dimensions involved. The HDI is actually the uniformly weighted sum with one-third contributed by the GDP index, one-third by the education index, and one-third by the life expectancy index. Consequently, the economic dimension has one-third weight and the social dimension together has two-thirds weight. However, the DBI gives an equal (one-third) weight to common achievements in the economic (GDP index), social (education index and life expectancy index together), and environmental area (ecological footprint index). From the sustainability viewpoint, the DBI is more appropriate as it requires an equal emphasis on all three areas of development in order to achieve ongoing balanced development: The presented alternative index attempts to evaluate the level of general balance of development in each country or/and region. In comparison to usual development measures (such as GDP per capita or HDI) the calculations of DBI reveal a different image of general well-being and development in the world and European countries. Comparing the scores of 145 countries, it becomes obvious that the inclusion of environmental pressures considerably changes the world's ranking list. Due to their disproportionately high demand on the biosphere many high income countries rank considerably worse than according to the HDI. The most favourable balance of social, economic, and environmental development is observed in Sweden (0.884), Brunei (0.853), Norway (0.845), Japan (0.837), and Germany (0.834). On the other hand, some developing countries with a relatively low Ecological Footprint and good education or health performance, are keeping pace with the best ranked developed countries, such as Venezuela (with 0.805 ranked 13 th ), followed by Chile, Cuba, Argentina, Costa Rica, etc. The calculation method of the DBI, especially the standardization with preset minimum and maximum values, allows the results to be compared over time and across countries. Every composite measure suffers from the same deficiencies as indices included in its calculation and the same applies also to our index. Therefore, the DBI fails to include issues of political freedom, social safety and justice, some aspects of resource consumption and waste generation, and some other important factors, which affect the quality of our everyday life. Although it is currently not possible to include these aspects into the calculation, the methodological approach enables further improvements at any point in the future.
concluSIonS
A number of development indicators and studies are leading to the same conclusion. Current global development patterns are not only unsustainable but also unjust, especially from the viewpoint of developing countries, economically excluded groups, and future generations with no influence on current development choices. The consumption of natural resources and ecological services in developed countries is disproportionately high and causes numerous environmental and social problems worldwide. Although many developing countries still use less than their fair share of the planet's ecosystem services, their socioeconomic welfare is also being achieved at the expense of environmental deterioration. Additionally, they also have difficulties in providing higher levels of human development.
In general, the questions of balanced social, economic, and environmental development at different spatial levels worldwide are probably the greatest professional challenge for geographers in the 21 st century. We should participate at providing clear and politically strong messages to facilitate development towards sustainability. In this regard, composite development measures are of great value and use, especially when encompassing all three sustainability dimensions. The Development Balance Index provides one such example, upgrading the Human Development Index by Ecological Footprint in an attempt to bring to a common denominator a country's socio-economic achievements as well as their accompanying environmental pressures. It raises awareness about the complexity of development issues and stimulates further work on sustainability indicators.
While measuring overall progress is of great importance, some global solutions to the above mentioned problems are nevertheless quite obvious: green tax policies, a sustainable world trading system, transition to the use of renewable energy technologies, improvements in resource use efficiency, phase-out of environmentally damaging subsidies, transfer of technologies to developing countries, etc. However, with the profound understanding of interactions between human society and the environment, geographical knowledge is probably most appreciated and needed at the local level. The most challenging research topics are those referring to the adaptation of human activities to the environment's carrying capacities, such as management of various natural resources, sustainable production and consumption, demographic changes, standard of living, social equity and cohesion, sustainable transport and some other locally important sustainability issues with global implications.
